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IN TR O D U C TIO N
Chemical mowing is the outcom e of a program of research in ro ad 
side vegetation m anagem ent initiated in 1966 and structured to include
four phases (Table 1).
Table 1. Indiana Program of Roadside Vegetation Management
Phase
I
II
III
IV

Designation
Problem Identification
Herbicide Program
Reduced Mechanical Mowing
Chemical Mowing

Begin
1966
1971
1974
1977

End
1970
1973
1976
1983

Total Study First Year
Costs Cost Savings
$ 25,000
none
$ 30,000 $ 300,000
$ 45,000 $1,100,000
$125,000 $2,000,000*

*Projected

T he first research phase, from 1966 to 1970, was largely one of pro 
blem identification in which surveys were conducted to determ ine weed
species and densities and to evaluate practices of vegetation m anage
m ent then current. Various herbicides were evaluated and a m ode of
action study was com pleted that eventually led to m ore efficient use and
greater environm ental safety.
T he second phase, developm ent of a herbicide program , was the
first to be im plem ented. The program was begun in 1971 with full im 
plem entation in 1972-1973. A fall application of an environm entally
safe am ine form ulation of 2,4-D is followed by a second application in
early spring on a 3-year rotation.
Research on Phase III “Reduced M echanical Mowing” was in 
itiated in 1971 with the first im plem entation activities in 1974.
T he project is now in Phase IV of the program , “Chemical
M owing.” T he objective is to develop and test m aterials or mixtures of
m aterials that will elim inate or reduce the need for m echanical mowing
and provide efficient total vegetation m anagem ent at reduced cost.
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T H E CO N CEPT OF CHEM ICAL M OW ING
As the nam e implies, chem ical mowing is the use of chemicals to
prevent grass growth so that the need for m echanical mowing is either
elim inated or reduced. Some characteristics of the desired treatm ent
are sum m arized in T able 2.
Table 2. Desired Characteristics of a Chemical Mowing Program
1.
2.
3.
4.
5.
6.

Single spray application
Control of broadleaf weeds/brush/annual grasses
No seed heads formed in turf species
Maximum grass height below acceptable mowing limits
No mechanical mowing necessary
No weakening of root system; no untoward injury to desirable
species; repeated annual use possible
7. Healthy, lawn-type appearance
8. Low cost
9. Environmentally safe

Ideally, one would anticipate a single spray application that would
m aintain m axim um grass height below acceptable mowing limits for
the state of Indiana. It must be effective against both fescue and
bluegrass, the dom inant turf species in the state, as well as give control
of broad-leaf weeds and brush. Tall annual grasses such as giant foxtail
also m ust be controlled; a pre-em ergence action that prevents the ger
m ination of seeds in the spring is one approach.
In addition to the above criteria, it is im portant that the treatm ent
be environm entally safe. T here should be no weakening of the root
system of the grass, no injury to desirable species and no carry-over that
would limit repeated annual use. A healthy, lawn-type appearance to
the turf would be ideal. Finally, the treatm ent m ust be practical from
an economic standpoint. The total cost of a single spray application
m ust not exceed the current m aintenance costs of the fall-spring spray
ing rotation and lim ited 3-cycle mowing. If possible, the treatm ent
should be designed to be not only cost-effective but to provide substan
tial cost savings to the state.
T he most im portant criterion, however, is that of seed head sup
pression. Most roadsides require mowing to control seed heads, especially
with fescue. If even a few seed heads form , the appearance is unsightly.
For whatever treatm ent is finally selected, the elim ination of seed heads
is essential.
M ETHOD OF A PPROACH
Independently and through the assistance of industrial cooperators,
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a large num ber of commercially available and experim ental m aterials
were exam ined for growth retardant activity in a series of laboratory,
greenhouse, and field studies. More than 500 m aterials were screened.
From these, about 20 m aterials were selected for further study.
In subsequent investigations, a series of test plots were established
under roadside conditions to begin the evaluation of about 20 growth
retard an t m aterials selected from prelim inary laboratory and green
house testing. More than 2,000 test plots were evaluated. Included in
the evaluations were degree of growth retardation, effects on seed head
suppression, color, vigor, and growth of underground parts and m ode
of action. M easurements of individual plant parts were taken at weekly
or biweekly intervals to help understand exactly how grass growth was
being affected. Emphasis was on evaluating how growth was retarded,
for how long, and to what extent. Any m aterial showing promise on one
species was tested on other species as well. Approxim ately 5 m aterials,
effective on both bluegrass and fescue, were selected for detailed evalua
tion.
T he 5 m aterials to be evaluated in m ore detail were tested in large
plots along I-79 north of Lafayette for optim um rate of application at a
fixed date and for optim um date of application at a fixed rate. Date
studies were initiated about every two weeks from early M arch to midSeptem ber in the first year and from early M arch to early June in two
succeeding years. Rate studies were conducted in early, m id and late
spring, m id sum m er, and early fall in the first year and in early, m id,
and late spring in two succeeding years.
RESEARCH FINDINGS
One of the five m aterials tested over the past 3 years consistently
gave the desired results. This was actually a m ixture of 3 different
m aterials: Em bark (1 lb/A ) plus an experim ental m aterial, KG-1044 (1
lb/A ) plus the Lithium salt of 2,4-D, Lithate (2.5 lb/A ). A single ap 
plication of this com bination of m aterials in early spring (M arch 20 to
May 1) gave com plete suppression of seed heads with both fescue and
bluegrass and the sprayed roadsides m aintained a healthy lawn-type a p 
pearance, well within current mowing limits, for the entire growing
season without the need for m echanical mowing. The inclusion of 2,4-D
in the m ixture gave control of broad-leaf weeds and most annual
grasses. T here was no weakening of the root system and no appreciable
carry-over to the next season, and all m aterials have been judged en 
vironm entally safe.
Em bark is the prim ary retardant m aterial in the m ixture. Its ad 
vantages are effectiveness, safety, and no appreciable inhibition of root
growth. Some disadvantages are that a high rate of application is re
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quired to control seed heads in fescue. These high rates may be in 
jurious to native bluegrass.
T he KG-1044 was developed to be added to the m ixture as a means
of decreasing the rate of Em bark required for seed head suppression in
fescue. This m aterial has the additional potential of reducing phytotox
icity and improving grass color and appearance. It is ineffective as a
single agent.
N either Em bark nor KG-1044 control broadleaf weeds so a third
com ponent, Lithium 2,4-D was added. Lithium 2,4-D was chosen on
the basis that, at high rates of application, am ine form ulations
sometimes showed an antagonistic reaction with low application rates of
Em bark. The Lithium 2,4-D was safe, effective, nonvolatile, and sold
comm ercially as a water-soluble powder (Lithate). T he m ain disadvan
tage of Lithium 2,4-D over 2,4-D am ine was its greater cost. At current
m arket prices, L ithate costs about 4 times that of 2,4-D am ine per
pound active m aterial.
T he im portance of the results with the E m bark/K G -1044/Lithium
2,4-D com bination was that it establishes the feasibility of chemical
mowing for Indiana. One chem ical treatm ent, applied in the spring,
has elim inated seed heads in all grass species, elim inated weeds, and
reduced grass growth to the point where no mowing was required. The
treated grass m aintained a uniform height and had a healthy, lawn-type
appearance. The appearance was judged to be superior to that of a
mowed roadside. Results were consistent in three consecutive years.
IM PLEM EN TA TIO N A CTIV ITIES AND FUTURE D IRECTIO NS
T he m ajor disadvantage of the E m bark/K G -1044/L ithium 2,4-D
m ixture was its cost. Based on results obtained during the 1980 growing
season, a m odified com bination was developed for application on I-465
for the spring of 1981. This com bination consisted of 1/2 lb Em bark
plus 1/16 lb KG-1044 plus 2.2 lb Lithium 2,4-D (Lithate). The m aterial
was to be applied by Clyde Mason of the Greenfield District at an
estim ated m aterials cost of $65 per acre. This cost was regarded as
break even since the mowing costs on the roads to be treated were about
$25 per cycle for three-cycle mowing. A m ajor factor in the cost was the
KG-1044.
In February 1981 we were inform ed that the estimates of the cost of
KG-1044 has been revised upw ard an additional $62.50 per acre ap 
proxim ately doubling m aterial costs from that originally estim ated.
Since there was no tim e to develop a suitable alternative to KG-1044 for
the spring of 1981, the m ixture was applied w ithout the KG-1044.
Over the next two years, it is our goal to reduce m aterial costs to ap 
proxim ately that of one mowing cycle. T he m inim um rate of Em bark
required m ust be carefully adjusted within the range of 3/8 to 1/2 lb
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per acre. T he need for the Lithium 2,4-D must be clearly established. It
m ay be possible to adjust the m ixture to accom odate the less expensive
am ine form ulations. Finally, a less expensive alternative to KG-1044
m ust be developed and tested.
SUMMARY
T he objective of this research project, full-season vegetation control
through a single spray application and with no need for additional h er
bicide application or m echanical mowing, has been realized. T he feasi
bility of chem ical mowing for the state of Indiana has been dem on
strated beyond reasonable doubt. The next objective is to make
chem ical mowing economically feasible. This is projected over the next
two years with final im plem entation anticipated for spring of 1983.
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